The US Preventive Services Task Force recommends that shared decision making (SDM) involving a thorough discussion of benefits and harms should occur between clinicians and patients before initiating lung cancer screening (LCS) with low-dose computed tomography. The Centers for Medicare & Medicaid Services require an SDM visit using a decision aid as a prerequisite for LCS coverage. However, little is known about how SDM about LCS occurs in practice. RESULTS A total of 14 conversations about initiating LCS were identified; 9 patients were women, and 5 patients were men; the mean (SD) patient age was 63.9 (5.1) years; 7 patients had Medicare, and 8 patients were current smokers. Half the conversations were conducted by primary care physicians. The mean total OPTION score for the 14 LCS conversations was 6 on a scale of 0 to 100 (range, 0-17). None of the conversations met the minimum skill criteria for 8 of the 12 SDM behaviors. Physicians universally recommended LCS. Discussion of harms (such as false positives and their sequelae or overdiagnosis) was virtually absent. The mean total visit length of a discussion was 13:07 minutes (range, 3:48-27:09 minutes). The mean time spent discussing LCS was 0:59 minute (range, 0:16-2:19 minutes), or 8% of the total visit time (range, 1%-18%). There was no evidence that decision aids or other patient education materials for LCS were used.
I n 2013, the US Preventive Services Task Force (USPSTF) recommended lung cancer screening (LCS) using annual lowdose computed tomography (CT) for current and former smokers at high risk for lung cancer. 1 More than 6 million individuals in the United States are eligible for LCS, including more than 4 million Medicare beneficiaries. 2 However, although LCS can reduce the chances of death from lung cancer, LCS also causes harms. For example, because most lung nodules detected by screening are benign, many individuals who complete LCS then undergo follow-up procedures, some of which are invasive, that do not find cancer. 3, 4 Screening can also lead to the diagnosis and treatment of cancer that would not have affected the individual during his or her lifetime (overdiagnosis), with attendant physical, psychological, and financial harms. 5 Although experts disagree on how well the existing evidence suggests an overall net benefit of LCS, 6,7 consensus has emerged on the importance of shared decision making (SDM).
The USPSTF recommends that LCS should not be initiated without SDM that involves a thorough discussion of its benefits and harms. Furthermore, in 2015, the Centers for Medicare & Medicaid Services (CMS) issued requirements for an SDM visit using a decision aid prior to covering LCS. 8 However, how (or if) SDM occurs in clinical practice is unknown. We used content analysis to assess SDM for LCS in a sample of existing audiorecorded encounters between patients and physicians from community practice.
Methods
We identified conversations about initiating LCS in the Verilogue database. Detailed data collection methods are published elsewhere. 9 In brief, the Verilogue database contains more than 135 000 recordings from more than 2150 US health care professionals, mainly in private solo or group practices. The Verilogue analyst electronically searched the database of transcribed outpatient encounters collected between April 1, 2014, and March 1, 2018, to identify encounters that: (1) were between primary care physicians (PCPs) or pulmonologists and patients who were eligible for LCS based on age (ie, 55-80 years of age) and (2) contained key words relevant to LCS: (scan OR screen OR CT) AND (lungs OR chest OR smoke OR low-dose OR lung cancer). Two of us (A.T.B. and T.L.M.) manually reviewed transcripts to identify encounters with discussions about initiating LCS. This study was determined to not be human subjects research by the University of North Carolina Institutional Review Board. Participating patients provided written consent to be recorded, with the knowledge that all protected health information will be redacted from the recordings and transcripts.
Analyses
Two of us (T.L.M. and M.M.) independently reviewed and coded transcripts using OPTION (Observing Patient Involvement in Decision Making), a validated scale designed to measure the extent to which clinicians involve patients in decisions within consultations. The scale assesses 12 SDM clinician communication behaviors, such as "explains the pros and cons of options to the patient." [10] [11] [12] The authors rated each behavior along the following scale, as specified in the OPTION rater manual 11 : 0, no attempt to perform the behavior; 1, perfunctory or unclear attempt to perform the behavior; 2, behavior performed at minimum or baseline skill level; 3, behavior performed to a good standard; and 4; behavior performed to a high standard. Coding discrepancies were resolved by group consensus. For each item, we calculated the mean item score for conversations and the proportion of conversations with a rating of 2 (minimum or baseline skill level) or better. We calculated a standard total OPTION score by summing individual item scores for each conversation and scaling to 100 points. Coders also agreed on the presence or absence of references to decision aids or other informational material and measured total visit and LCS conversation times.
Results
We identified 5385 conversations involving age-eligible patients occurring between April 1, 2014, and March 1, 2018 (Figure) . Of these, 137 met the key word criteria. Manual review of these transcripts yielded 14 conversations about initiation of LCS. Most conversations were excluded because they involved discussion of chest imaging conducted for nonscreening (eg, diagnostic or unclear) indications, previously completed CT scans, or other unrelated discussions that included the key words. Patients' mean (SD) age was 63.9 (5.1) years; 9 (64.3%) were female, 7 (50.0%) had Medicare, and 8 (57.1%) were current smokers ( Table 1 ). The 14 conversations involved 10 unique physicians (5 pulmonologists and 5 PCPs). All physicians were in office-based group or solo private practice.
Analyses of SDM
Mean SDM behavior item scores ranged from 0 to 0.79 on the scale of 0 to 4 ( Table 2) . Two conversations met baseline skill criteria (level 2) for 1 behavior each, 2 met baseline skill criteria for 2 behaviors each, and no conversations met baseline skill criteria for the remaining 8 of 12 communication behaviors, including explaining the pros and cons of LCS. No physician adequately explained false positives or their sequelae (eg, the need for additional imaging or invasive diagnostic procedures). No physician discussed overdiagnosis.
The mean total OPTION score for the 14 LCS conversations was 6 on the scale of 0 to 100 (range, 0-17). The mean score was 5 of 100 (range, 0-17) for pulmonologists and 7 of 100 (range, 0-15) for primary care physicians. The mean score was 6 of 100 (range, 0-15) for Medicare patients and 6 of 100 (range, 0-17) for patients with other payers. Table 3 shows example conversations along with OPTION item scores. The mean total visit length was 13:07 minutes (range, 3:48-27:09 minutes). The mean time spent discussing LCS was 0:59 minute (range, 0:16-2:19 minutes), or 8% of the total visit time (range, 1%-18%). We found no reference to decision aids or other patient education materials.
Discussion
In a small sample of recorded clinical encounters between patients and physicians, we found that physicians' efforts to engage patients in SDM about initiating LCS were cursory at best. Despite guidelines from organizations including the USPSTF and CMS, no conversations met even basic skill criteria for explaining the pros and cons of LCS. Although the sample is small and these findings are clearly preliminary, they raise concerns that SDM in practice may be far from what is intended by guidelines.
The fact that the main drivers of harms from LCS (false positives and their sequelae, as well as overdiagnosis) were not adequately explained by physicians is troubling. However, these findings are consistent with other evidence that discussions between patients and physicians regarding preferencesensitive cancer screening decisions are imbalanced with respect to explaining the pros and cons. For example, in a national survey about prostate cancer screening, US men reported that their health care professionals emphasized the pros of screening substantially more than the cons. 13 More broadly, our findings are consistent with increasingly robust evidence that patients, members of the public, and clinicians tend to overestimate the benefits and underestimate the harms of medical interventions, including treatments, tests, or screening tests. 14, 15 We are unaware of other studies using the OPTION scale to evaluate discussions about the initiation of LCS. However, a systematic review by Couët et al 16 identified 29 studies using the OPTION scale and found that clinicians generally performed poorly (mean, 23 of 100) across a variety of other decisions and clinical contexts. The review identified 2 factors associated with higher OPTION scores; 1 factor was duration of the encounter. This finding is not surprising because explaining equipoise, listing options, explaining pros and cons, checking understanding, and then integrating preferences into a shared decision requires time. In our study, physicians spent less than 1 minute, on average, discussing LCS. It seems doubtful that meaningful deliberation about a decision as complex and consequential as initiating yearly CT scanning can occur as an ad hoc addition to a brief outpatient visit. A second factor associated with higher OPTION scores in the review by Couët et al 16 was "SDM interventions," which were primarily decision aids and/or clinician training. This finding is consistent with a review of interventions to improve adoption of SDM, which also suggested that interventions directed at both patients and clinicians were the most promising. 17 Decision aids delivered before an encounter between the patient and clinician could help address physician time constraints, and several LCS decision aids have been tested. [18] [19] [20] However, decision aid use in practice is rare. 21 The 2016 CMS coverage decision policy recognized the time and effort needed for LCS SDM by establishing reimbursement criteria for an SDM visit, which was required before covering an initial CT scan for LCS.
8 Specifically, CMS requires that an SDM visit involve use of 1 or more decision aids and a documented discussion of the "benefits and harms of screening, follow-up diagnostic testing, overdiagnosis, false-positive rate, and total radiation exposure." None of the 7 encounters involving Medicare patients in our study met these criteria. Although we do not know whether CT scans were completed or reimbursed by Medicare, these findings raise concerns about whether practicing physicians are actually meeting these requirements. b Individual items were scored on a magnitude scale, where 0 = no attempt to perform the behavior, 1 = perfunctory or unclear attempt to perform the behavior, 2 = behavior is performed at a baseline skill level, 3 = behavior is performed to a good standard, and 4 = behavior is performed to a high standard. Item-specific guidance is given in the OPTION (Observing Patient Involvement in Decision Making) Rater Manual (eg, for item 5-explaining pros and cons, a score of 1 is given if "the clinician fails to provide information about more than one option"; a score of 2 is given if "the clinician provides details about the pros and cons of the options"; a score of 3 is given if "requires the behavior is exhibited to a good standard"; and a score of 4 is given if "the clinician does this task to a high standard"). Although it is tempting to conclude that SDM for LCS should be conducted at dedicated referral LCS centers, such a paradigm does not fully acknowledge what is known about how and when patients actually make decisions about screening. For example, a study recently found that 50% of patients eligible for screening who received LCS decision support (a video decision aid) in a primary care practice preferred to be screened. 18 In contrast, in a recent study of patients attending a tertiary LCS program who received robust decision support (including a decision aid), 95% chose to be screened. 22 We suspect that patients referred to LCS programs will presume that the purpose of referral is to complete screening, rather than to decide about screening. We believe that current evidence suggests that true patient-centered solutions will require a robust and flexible primary care-based decision support infrastructure that allows meaningful decision support to be provided when and where the issue of LCS is first raised.
Limitations
The major limitation of this study is its small sample from private community practices and the limitations inherent in qualitative studies. Larger studies are needed to fully describe current practice and the challenges associated with SDM for LCS.
Conclusions
We believe these preliminary findings should engender a more pressing discussion among clinical leaders, policy makers, and researchers about how to meaningfully involve patients in LCS decisions. Until more is known, we believe that guideline and policy makers should not assume that recommending SDM for cancer screening decisions with a "tenuous balance of benefits and harms," 23(p971) like LCS, will protect patients who would value avoiding screening harms. 
